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FOREWORD 

This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft 
finalized by the Solid Mineral Fuels Sectional Committee had been approved by the Petroleum, Coal and 
Related Products Division Council. 

This standard was first published in 1971. The Committee responsible for its preparation decided to 
update it in the light of experience gained in the industry. In the present version (first revision) minimum 
mass of gross samples of raw coal, washery products and that of laboratory samples with details of size 
range of particles and corresponding minimum number of increments pertaining to comprehensive test 
and routine test have been modified in accordance with their suitability for float and sink analysis of 
Indian coals. 

This standard for sampling of coal for float and sink analysis is needed to obtain dependable basic data 
cither for designing of washery or for assessing its accuracy and precision of the performance of a washery 
and efficiency of any individual washing equipment. The sampling of coal for chemical analysis which is 
clearly defined in IS 436 (Part 1/Sec 1) : 1964 'Methods for sampling for coal and coke: Part 1 Sampling 
of coal, Section 1 Manual sampling {revised)' and IS 436 (Part 1/Sec 2) : 1976 'Methods for sampling of 
coal and coke: Part 1 Sampling of coal, Section 2 Mechanical sampling', basically differ a lot for sampling 
of coal of float and sink analysis. 

Chemical analysis requires representations of samples for various parameters such as ash, moisture, volatile 
matter, etc, with defined limits of accuracy. However, in case of float and sink analysis both size and 
specific gravity composition also need to be represented with accuracy, which has impact on the design 
factors and finally the cost of the washery. 

In preparing this standard assistance has been derived from AS 2617 : 1983 'Guide for the taking of 
samples from hard coal seams in-situ ', published by Standards Association of Australia (SAA) and ISO 
7936 : 1992 Hard coal Determination and presentation of float and sink characteristics - General 
direction for apparatus and procedures' published by the International Organization for Standardization 

(ISO). 

For any comprehensive float and sink test, the minimum mass stipulated in the present standard (first 
revision) conform to certain desired degree of accuracy. Maximum deviation of 2 percent in the mass of 
any specific gravity fraction between samples is generally expected over the normal range of specific 
gravity liquids employed for float and sink analysis of Indian coals. It should, however, be understood that 
mere adherence to the minimum mass of sample as prescribed in this standard will not ensure the degree 
of accuracy as specified above unless details of the procedure for carrying out float and sink analysis are 
followed up meticulously. This point has been particularly noticed from a statistical analysis of the results 
of float and sink tests carried out by different laboratories. 

In reporting the results of analysis made in accordance with this standard, if the final value, observed or 
calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 'Rules for rounding off 
numerical values (revised)*. 
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METHODS OF SAMPLING OF COAL FOR FLOAT 
AND SINK ANALYSIS 

(First Revision) 



1 SCOPE 

1.1 This standard prescribes the methods of sampling 
of coal for float and sink analysis for the purpose of 
evaluating the washability characteristics of coal and 
efficiency of washing equipments. 

2 NORMATIVE REFERENCES 

The following standards contain provisions which, 
through reference in the text, constitute provisions 
of this standard. At the time of publication the editions 
indicated were valid. All standards are subject to 
revision and parties to agreement based on this standard 
are encouraged to investigate the possibility of 
applying the most recent edition of the standards listed 
below: 



IS No. 



436 



( Part 1/Sec 1 ) : 1964 



( Part 1/Sec 2 ) : 1976 



3810 



( Part 1 ) : 1977 



( Part 2 ) : 1977 



3 TERMINOLOGY 



Title 

Methods for sampling of 
coal and coke: 

Part 1 Sampling of coal, 
Section 1 Manual 
sampling ( revised ) 

Part 1 Sampling of coal, 
Section 2 Mechanical 
sampling 

Glossary of terms relating 
to solid mineral fuels: 

Part 1 Coal and its 
preparation (first revision) 

Part 2 Coal sampling and 
analysis 



3.1 For the purpose of this standard the definitions 
given in 2 of IS 416 (Part 1/Sec 1) : 1964 .shall apply. 

3.1.1 So far as the definitions of size grades of coal 
are concerned, the terminology adopted in IS 
3810 (Part 1) : 1977 and IS 3810 (Part 2) : 1977 shall 
apply. 

4 GROSS SAMPLES FOR FLOAT AND SINK 
ANALYSIS 

4.1 Lot 

4. 1. 1 For washery coal where the feed is blended, the 
total quantity of coal available during a workshift of 8 
hours shall constitute a lot. From each lot one gross 
sample shall be taken. 



4.1.2 In case it is necessary to collect samples from 
each source, every 1 000 tonnes or less of coal shall 
constitute a lot. For the purpose of this standard, a 
"source" shall mean individual seam in a particular 
colliery. 

4.2 Gross Samples 

4.2.1 Raw Coal 

Depending on the top size of the coal in the respective 
size ranges, gross samples of the minimum mass as 
prescribed in Table 1 shall be drawn. The number of 
increments and the minimum mass of increments shall 
also be as prescribed in Table 1 . In run-of-mine coals 
containing particles of over 200 to 400 mm, the 
minimum mass of a gross sample should be 5 000 kg. 

4.2.2 Washery Products/Plant Products 

For clean coal, middling, rejects/sink samples the 
minimum quantity may be increased than that of raw 
coal, if so warranted in specific cases of separation, 
to ensure that adequate amounts of misplaced materials 
are available in any j-elative density fraction, so that 
desired degree of accuracy is obtained from the tests. 
Samples should be taken as soon as practicable after 
the material leaves the cleaning unit in order to 
minimize breakage. 

When a screen analysis of a plant product is made in 
connection with a cleaning plant efficiency test, it will 
be found that there is some material below the nominal 
bottom size being treated in the cleaning unit. The 
mass and particle size range of this undersize material 
should be recorded. 

In sampling pulp, fines below 0.5 mm, the mass of the 
(dried) solids shall comply with the requirements of 
Table 2. Increments must be taken at regular time 
intervals over the total cross section of the pulp stream 
either manually or by mechanical means, using a 
sampling device having a capacity equal to at least twice 
that of the recommended minimum mass increment. 
Care should be exercised in order totnsure that none 
of the sample is lost by splashing. 

A comprehensive cleaning plant efficiency test 
involves systematic mass balance of all materials 
entering and leaving the plant. In this case the mass 
and moisture content of the raw feed, the mass and 
moisture content as received of all cleaned products, 
discard, etc, and the volume and solids content in the 
effluent will be required. The mass of all materials is 
calculated to a uniform air dried moisture basis and 
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Table 1 Minimum Mass of Gross Sample of Raw Coal 

( Clause 4.2.1 ) 



SI No. Size of Coal, mm 



(I) (2) 

i) Any size above 200 

ii) 200- 100/75, or any size grade having top size of particles 200 

lii) 100/75-50 or any size grade having top size of particles 75 mm 

iv) 50-25, or any size having top size of particles of 50 mm 

v) 25-13 or any size having top size of particles of 25 mm 

vi) 13-6 oi any size having top size of particles of 13 mm 
vii) 6-3 or any size having top size of particles of 6 mm 

viii) 3-1.5 or any size having top size of particles of 3 mm 

ix) 1,5-0.5 or any size having top size of particles of 1.5 mm 

\) Hclow 0.5 



Minimum No. Minimum Mass Minimum Mass 
of Increments of Increments of 

Gross / Sample 





kg 


kg 


(3) 


(4) 


(5) 


25 


80 


2 000 


25 


60 


1 500 


25 


40 


1 000 


25 


20 


500 


25 


10 


250 


25 


2 


50 


15 


1 


15 


15 


0.35 


5 


15 


0.15 


2 


15 


0.07 


1 



NOTK Standard square hole screens to be used to keep uniformity with the industrial practice. 



the feed entering and products leaving the plant are 
balanced against each other. The efficiency of the 
cleaning plant is assessed from the actual and 
theoretical yields and grades. The analysis of the raw 
feed built up by the computation from the masses and 
analysis of ail the products is more reliable than that 
obtained by direct examination and it is therefore used 
for the calculation of the theoretical yields. 

5 LABORATORY SAMPLES FOR FLOAT AND 
SINK ANALYSIS 

5.0 General 

Final samples for float and sink analysis shall be drawn 
out of the gross samples drawn for raw coal and 
washcry products, as prescribed in Table 3. 

5.1 Sampling of Run-of-Mine Coal 

Run-of-minc samples shall be drawn from tubs loaded 
with coal as available at pit-head or trucks or wagons 
at the time of their loading or unloading by following 
the incremental procedure of sampling. In the 
selection of tubs, trucks or wagons from a lot from 
which increments arc to be collected, the random 
selection procedure as prescribed in Annex A of 
IS 436 (Part I/Sec 1) : 1964 and IS 436 
(Part 1/Scc 2) : 1976 shall be adopted. 

NOTK Samples of run-of-mine coal from the running 
stream shall be collected as prescribed in IS 436 (Part 1/ 
Sec 1 ) : 1 %4 and IS 436(Part 1 /Sec 2) : 1 976 shall be adopted. 

5.2 Collection of Feed and Product Samples from 
Washing Plant 

In most of the washeries. automatic sampling devices 
are available for the collection of samples from 
washery feed and washed products for routine control 
on the performance of a washery. 



Where increment mass collected by an automatic 
sampler is more than the minimum mass prescribed 
in this standard, larger mass of gross samples than those 
specified in this standard may be taken. In no case the 
minimum mass of an increment shall be less than that 
specified in the tables. 

5.2.1 In case the automatic samplers are not available 
for the collection of samples in a plant, samples may 
be collected from conveyor belt or any other 
convenient point with the help of a scoop or a shovel 
for which the detailed procedure is given in 3.2.1 
to 3.2.3 of IS 436(Part 1/Sec 1) : 1964. 

6 SAMPLING OF COAL IN-SJTU 
(SEAM SAMPLE) 

6.0 General 

In the planning or projection of a washery, it becomes 
necessary to obtain detailed information on the 
washability characteristics of coals from various 
sources/seams that are proposed to constitute the feed 
to the washery. Channel sample collected from a seam 
either underground or in a quarry provides valuable 
data for this purpose. The sampling procedure adopted 
in this case is quite different from those discussed 
earlier. Details of this procedure have been explained 
in IS 436 (Part 1/Sec 1) : 1964. 

6.1 For any seam section of about 3 m and above in 
thickness, usually a channel of dimensions lm x 
0.4 m shall be cut from the freshly exposed face of 
the coal seam. A little over a tone of coal is thus 
obtained as gross sample. 

6.2 If the thickness of the seam or section is less 
than 3 m, the dimension of the channel shall be so 
adjusted as to obtain at least one tonne of coal as gross 
sample. 



Table 2 Minimum Mass of Gross Samples of Washery Products 

( Clause Ml ) 



SI No. 


Size of 




Comprehensive Tests 

,-JV. 








Routine Tests 






Coal, mm 


Minimum No. of 


Minimum Mass of 


Minimum Mass of 


Minimum No. of 


Minimum Mass of 


Minimum Mass of 






Increments 


Increments 


Gross 


Sample 


Increments 


Increments 


Gross Sample 

^ 




Clean 


Middlings 


Clean 


Middlings 


Clean 


Middlings 


Clean Middlings 








coal 


or sinks 
or rejects 


coal 


or sinks 
or rejects 




coal 


or sinks 
or rejects 


coal or sinks 
or rejects 








kg 


kg 


kg 


kg 




kg 


kg 


kg kg 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) (12) 


i) 


200-100/75 


20 


50 


75 


1000 


1 500 


10 


50 


50 


500 500 


«) 


100/75-50 


20 


25 


25 


500 


500 


10 


25 


25 


250 250 


iii) 


50-25 


20 


12.5 


12.5 


250 


250 


10 


5 


5 


50 50 


iv) 


25- 13 


20 


5 


5 


100 


100 


10 


3 


3 


30 30 


v) 


13- 6 


20 


2.5 


2.5 


50 


50 


10 


2.5 


2.5 


25 25 


vi) 


6- 3 


10 


1.5 


1.5 


15 


15 


10 


0.5 


0.5 


5 5 


vii) 


3- 1.5 


10 


0.5 


0.5 


5 


5 


10 


0.5 


0.5 


5 5 


viii) 


1.5-0.5 


10 


0.2 


0.2 


2 


2 


10 


0.2 


0.2 


2 2 


ix) 


Below 0.5 


10 


0.1 


0.1 


1 


1 


10 


0.1 


0.1 


1 1 



NOTES 

1 Standard square hole screens to be used to keep uniformity with industrial practice, 

2 For mixed coal the number and mass of increment should be suitably adjusted to obtain requisite mass of gross sample depending upon size of coal. 






SO 

so 

ON 
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7 TRANSPORT AND HANDLING OF SAMPLES 

It needs hardly be emphasized that unlike chemical 
analysis, where the sample is always reduced to a fine 
powder, maintenance of proper size consist in a sample 
meant for float and sink analysis is considered to be 



of prime importance. Suitable precautions have. 
therefore, to be taken at all stages of handling and 
transport of the coal samples collected for float and 
sink analysis. In carrying out screen analysis of the 
samples prior to float and sink tests, similar care has 
to be taken to avoid undue size degradation. 



Table 3 Minimum Mass of Laboratory Samples for Float and Sink Analysis 

( Clause 5.0 ) 



SI No. 


Size of Coal 

mm 


Raw Coal 

kg 


Com j 




Was 


shery Products 








^rehensive Test 




Routine 

,_.. . .,.,, A. 


lest 




Clean coal 
kg 


Middlings or sinks 
or rejects 
kg 


Clean coal 
kg 


Middlings or sinks 
or rejects 
kg 


(1) 


(2) 


(3) 


(4) 


(5) 




(6) 




(7) 


i) 


200-100/75 


1 500 


1000 


1 500 




500 




500 


ii) 


100/75-50 


1000 


500 


500 




250 




250 


in) 


50-25 


500 


250 


250 




50 




50 


IV) 


25- 13 


250 


100 


100 




30 




30 


v) 


13- 6 


50 


50 


50 




25 




25 


vi) 


6- 3 


15 


15 


15 




5 




5 


vii) 


3- 1.5 


5.0 


5.0 


5.0 




5.0 




5.0 


viii) 


1.5 -0.5 


2.0 


2.0 


2.0 




2.0 




2.0 


ix) 


Below 0.5 


1.0 


1.0 


1.0 




1.0 




1.0 


NOTE Standard square 


hole screens 


to be used to keep uniformity with the industrial practice. 
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